INTRODUCTION
Many tasks within the division of labour of worker honeybees are closely associated with age-related cycles of glandular activity (Ribbands, 1953; Winston, 1987) . His- tological studies of wax secretion suggest that production begins when the worker is slightly less than 1 wk old, peaks at = 2 wk and then wanes (Rösch, 1927; Freudenstein, 1960; Boehm, 1965; Hepburn et al, 1984) . Of the tissues within the wax gland complex, the epidermis and the oenocytes in particular have been implicated as central to the synthesis and secretion of wax (Rösch, 1927; Reimann, 1952; Boehm, 1965) .
Beeswax is a complex mixture (Tulloch, 1980) produced by tissues in the abdomen of the bee (Dumas and Edwards, 1843; Piek, 1961) . The work of Piek (1961, 1964) showed that acetic acid is very probably taken up by the oenocytes and that acetate is used for the synthesis of hydrocarbons. This interpretation was strengthened by further studies of microsomal preparations from the worker abdomen (Blomquist and Ries, 1979; Lambremont and Wykle, 1979) . Although the oenocytes may play a major role in the synthesis of wax, the synthetic capacity of individual cell types within the wax gland complex and their possible contribution to wax production have remained unexplored. Searches for the means by which wax synthesized within the abdomen actually reaches the surface of the animal suggest that it passes through the pore canal system of the cuticle (Locke, 1961; Locke and Huie, 1980 ). Yet (Floch et al, 1957) . Half of each sample was used for hydrocarbon analysis and the remainder used to prepare fatty acid esters (FAME) using the method of Moscatelli (1972) . The FAME were separated using a 10% SP2330 6 m x 3 mm ID column in a Varian 3400 GC and were quantitated using a Varian 4270 integrator. The hydrocarbons were separated using a 2 m x 0.2 mm ID QVI column with the same GC/integrator system. Samples of scale and comb wax were extracted in parallel with the cell samples and processed in the same way.
Wax secretion
Wax secretion was measured in worker bees from queenright colonies of &ap; 10 000 bees hived in 5-framed nuclei, 3 frames of which contained brood and food stores. The bees were heavily fed sugar syrup 
DISCUSSION
When the adult worker bee emerges from its cell the cuticle of the wax mirror is = 3 &mu;m thick, and unlike other regions of the exoskeleton (Menzel et al, 1969) , remains this size. Its basic ultrastructure has already been described (Locke, 1961; Hepburn, 1986 ) and these details have been reconfirmed in this study. The epidermis lacks both dermal glands (Schnelle, 1923) and, more importantly, smooth endoplasmic reticulum (SER). The latter is absent during peak wax secretion (Sanford and Dietz, 1976) and, in fact, from the entire post-ecdysial life of the worker bee. The idea that the epidermis has no role in the actual synthesis of beeswax is not new (Holz, 1878) . Indeed, it is now a general principle that SER is essential to lipid biosynthesis in insects (Dean et al, 1985; Keeley, 1985; Sedlak, 1985) and other animals (Alberts et al, 1983; Hall, 1984) . The major role of the epidermis in the production of wax appears to be the development of an elaborate system of small transport tubules (Reimann, 1952; Locke, 1961; Hepburn, 1986 (Kurstjens et al, 1985; Davidson and Hepburn, 1986; Hepburn and Kurstjens, 1988 (1964) and studies of hydrocarbon synthesis in other insects by Diehl (1973 Diehl ( , 1975 
